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(57) Abstract: The invention relates to an electric steaming device, such as a steam iron or a facial sauna, having a steam generator 
(5) with a heatable base (12). According to the invention, water is sprayed onto the heatable base (12) via a nozzle (10) to generate 
steam (22). Some of the sprayed water (23) is mixed with the steam and taken along with the steam towards the steam outlet opening 
(16). The advantage is a high wet steam or vapor (24) production rate. 
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The invention relates to an electric steaming device comprising a housing, a 
steam generator having a base, heating means for heating said base of the steam generator, a 
water reservoir, at least one steam outlet opening, means for feeding water from the water 
reservoir into the steam generator, and at least one passageway for conveying steam from the 
steam generator towards the at least one steam outlet opening. 

Such a steaming device is known, for example, from US 3263350 which 
describes an electric steam iron. In this iron the means for feeding water from the water 
reservoir into the steam generator comprises a valve which permits controlled amounts of 
water in the form of droplets to enter the chamber of the steam generator by gravity flow. The 
actually delivered quantities of steam depend on the one hand on the amounts of water 
released by the valve and thus depend on the extent of the valve opening which can be 
controlled by the user, and on the other hand on the temperature of the base which is 
thermostatically controlled. Water released by the valve drips on the base in one location, and 
from this location it flows by gravity along the base for evaporation. Steam generated in this 
way is generally rather dry. For an easy removal of wrinkles, a garment should be moistened 
efficiently, which means that a good ironing result requires the steam discharged from the 
outlet openings of an iron to contain more water than obtained by the usual steam generation. 
From US 2762143 it is known to insert water into the generated steam in order to obtain such 
a wet steam. The water is introduced into a steam passage outside the steam generator. It is 
desirable to generate wet steam or water vapor also for a device like a facial sauna as 
described in WO 00/66063. 

It is an object of the invention to increase the steam production rate. It is 
another object of the invention to generate a wet steam. 

According to the invention, these objects are achieved in that the means for 
feeding water into the steam generator comprises at least one spray nozzle for spraying water 
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onto the base of the steam generator. The advantage of this arrangement is that water is 
sprayed over a relatively large surface area of the base with very fine water droplets, and thus 
steam is continuously generated over a large surface. The result is that the steam production 
is much higher per unit time than obtained by the known devices. Some of the sprayed water 
in the form of very fine droplets is mixed with and taken along with the generated steam. In 
this way a kind of wet steam, also referred to as mist, is obtained which is, for example, 
favorable for moistening garments in an ironing process or for obtaining vapor for a facial 
treatment or for steam cleaning. Contrary to known devices (US 2762143), wet steam is 
already generated inside the steam generator. Another advantage is that steaming starts 
almost immediately after the spray of water has been introduced into the steam generator. 

In a preferred embodiment of the steaming device, the heating means for 
heating the base of the steam generator comprises a resistive track of a thick-film printed 
circuit. A uniform heating of the base is obtained with a thick-film heating track applied to 
the base. The heated base reaches the desired temperature for steaming very rapidly. 
Moreover, the construction of the steam generator can be made lightweight. 

In a further preferred embodiment, the means for feeding water into the steam 
generator comprises an electric pump. Dosing of the amount of water to the nozzle and thus 
the amount of water spray can be easily adjusted by means of an electric pump. Also the 
location of the water reservoir relative to the steam generator can be freely chosen and is not 
dependent on gravity. 

An example of the steaming device according to the invention is a steam iron 
having a soleplate, heating means for heating the soleplate, a plurality of steam outlet 
openings provided in the soleplate, wherein the passageway for conveying the generated 
steam to the steam outlet openings comprises at least one steam distribution channel provided 
in the heatable soleplate. Such a steam iron has a separate heating means, preferably also a 
resistive track of a thick-film printed circuit, while the temperature can be controlled 
independently of the heating means for heating the base of the steam generator. 

Another example of the steaming device is a facial sauna. 

These and other aspects of the invention will now be elucidated with reference 
to the embodiments described hereinafter. 

Fig.l is a diagrammatic cross-sectional view of an iron according to a first 
embodiment of the electric steaming device, and 
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Fig.2 is a diagrammatic cross-sectional view of a facial sauna according to a 
second embodiment of the electric steaming device. 



The iron shown in Fig.l comprises a housing 1, a soleplate 2 attached to the 
lower side of the housing, an electric heating element 3 for heating the soleplate 2, a water 
reservoir 4, a steam generator 5, an electric pump 6, and a control device 7. A duct 8 connects 
the water reservoir 4 to the pump 6 and a duct 9 connects the pump 6 to the steam generator 
5. A spray nozzle 10 is provided at the outlet of the duct 9. The steam generator 5 is roof- 
shaped with sloping sidewalls 1 1 and a base 12. Edges 13 of the sidewalls 1 1 are connected 
to the base 12. The sidewalls may be made of high temperature resistant plastics or composite 
material. The base may be made of aluminum. 

The edges are thermally insulated from the base by means of a gasket 14. The spray nozzle 
10 is provided in the apex of the roof-shaped steam generator 5. The steam generator 5 is 
provided with an outlet 14, which is arranged in a sidewall 1 1 at a distance above the base 12. 
The soleplate 2 is provided with a plurality of steam outlet openings 16. A passageway 17 
connects the outlet 15 of the steam generator to the steam outlet openings in the soleplate. 
Part of this passageway is arranged in the soleplate so as to form a steam distribution channel 
18. The lower side of the base 12 is provided with one or more resistive tracks 19 of a thick- 
film printed circuit. The track 19 is electrically insulated from the base 12. Heating of the 
tracks can be controlled by the control device 7. A heat shield 20 separates the water 
reservoir 4 and pump 6 from the steam generator 5 and the soleplate 2. 

In operation, after powering the iron, the user can start the pump 6 by means 
of an operating knob 21. Water is pumped from the water reservoir 4 to the nozzle 10. A 
spray of water 22 is injected onto the heated base 12 of the steam generator 5 for a 
continuous and instantaneous generation of steam 23. Some of the sprayed water in the form 
of very fine droplets is mixed with and taken along with the generated steam towards the 
outlet 16. hi this way wet steam 24 is obtained which flows through the passageway 17 and 
the distribution channel 18 to the steam outlet openings 16. The amount of sprayed water 22 
can be controlled by means of the operating knob 21 (or another operating knob) and the 
control device 7, for example through pulse or duty cycle control of the pump 6. The outlet 
15 of the steam generator 5 is arranged at a distance above the base 14 to avoid any dripping 
of water through the steam outlet openings 16. Tests have shown that, with a thick-film 
heating element of 1500 W and a surface area of the base 12 of about 42 cm 2 , the steam 
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production rate is 48 gram per minute, which is much higher than can be obtained by the 
existing household irons. 

A second embodiment of an electric steaming device is shown in Fig.2 and 
relates to a facial sauna. The facial sauna is constructed for generating and delivering water 
vapor for treatment of the facial skin. The facial sauna comprises an upper housing part 101 
and a base part 102. The upper housing part 101 can be mounted on or removed from the 
base part 102. A button 103 can be operated for locking or unlocking these parts. A water 
reservoir 104 and a pump 106 are accommodated in the base part 102. A steam generator 105 
is arranged in the housing 101, above the base part 102. A heat shield 120 separates the water 
reservoir 104 and the pump 106 from the steam generator. A duct 108 connects the water 
reservoir 104 to the pump 106 and a duct 109 connects the pump 106 to the steam generator 
105. A spray nozzle 1 10 is provided at the outlet of the duct 109. The steam generator 105 
has a construction similar to that of the steam generator 5 described in the first embodiment 
shown in Fig. 1 . A base 1 12 of the steam generator 105 is heated by means of a resistive track 
1 19 of a thick-film printed circuit. The steam generator is provided with two outlets 115. 
Passageways 1 17 connect the outlets 1 15 to a chamber 118. The housing 101 is provided 
with a vapor delivery nozzle 1 16a having a vapor (steam) outlet opening 1 16, which 
communicates with the chamber 1 18. A condensate receptacle 125 is provided inside the 
chamber 118. Reference numeral 126 indicates a removable additive cartridge for containing 
aromatic substances. Aromatic odor escapes through passages 127 in the upper wall of the 
cartridge and enters the chamber 1 18 to be mixed with the vapor. 

The operation of the facial sauna is similar to that of the steam iron in the 
previous embodiment. A spray of water 122 is injected onto the heated base 1 12 of the steam 
generator 105 to generate steam 123 instantaneously. Some of the sprayed water is mixed 
with and taken along with the steam towards the outlets 115. The obtained wet steam or 
water vapor 124 enters the chamber 118 and flows to the outlet opening 116 of the vapor 
delivery nozzle 1 16a. The amount of vapor and how much water is mixed with the steam 
depends on the power of the heating track 119 and on amount of water sprayed 122 onto the 
base 1 12. It might happen that vapor condenses in the chamber 118. This condensate is 
collected in the receptacle 125. This receptacle can be emptied when the upper housing part 
101 is removed. 
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CLAIMS: 



1 . Electric steaming device comprising a housing, a steam generator (5; 1 05) 
having a base (12;1 12), heating means (19;1 19) for heating said base of the steam generator, 
a water reservoir (4;104), at least one steam outlet opening (16;1 16), means (6,10;106,1 10) 
for feeding water from the water reservoir into the steam generator, and at least one 
passageway (17,1 17) for conveying steam from the steam generator (5;105) toward the at 
least one steam outlet opening (16;1 16), characterized in that the means for feeding water 
into the steam generator comprises a spray nozzle (10;1 10) for spraying water onto the base 
(12;112) of the steam generator (5;105). 

2. Electric steaming device as claimed in claim 1 , characterized in that the 
heating means for heating the base (12;1 12) of the steam generator (5;105) comprises a 
resistive track (19; 119) of a thick-film printed circuit. 

3. Electric steaming device as claimed in claim 1 or 2, characterized in that the 
means for feeding water into the steam generator (5;105) comprises an electric pump (6;106). 

4. Electric steaming device as claimed in claim 1, 2 or 3, characterized in that the 
device is a steam iron with a soleplate (2), heating means (3) for heating the soleplate (2), and 
a plurality of steam outlet openings (16) provided in the soleplate (2), and in that the 
passageway (17) for conveying the generated steam to the steam outlet openings (16) 
comprises at least one steam distribution channel (18) provided in the heatable soleplate (2). 

5. Electric steaming device as claimed in claim 1, 2 or 3, characterized in that the 
device is a facial sauna. 



WO 2004/018936 



PCT/TB2003/003714 




WO 2004/018936 



PCT/TB2003/003714 




INTERNATIONAL SEARCH REPORT 



Inter? I Application No 

PCT/IB 03/03714 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 F22B1/28 D06F75/14 A61H33/12 

i 




According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by dasslficatlc 

IPC 7 F22B D06F A61H 


in symbols) 




Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search {name of data ba£ 

EPO-Internal , PAJ 


seand, where practical, search lerms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category ° 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


US 1 580 293 A (FITZER LOUIS A) 

13 April 1926 (1926-04-13) 

page 1, line 54 - line 103; figures 


1,3 


X 


EP 1 147 729 A (EUGSTER FRISMAG AG) 
24 October 2001 (2001-10-24) 
column 3, line 42 -column 4, line 53; 
figures 


1,3 


X 


DE 35 12 370 A (VEIT GMBH & CO) 
16 October 1986 (1986-10-16) 
page 7, line 5 -page 9, line 31; 


figures 


1,3 


X 


DE 29 46 447 A (WIECHERT HELMUT) 
27 May 1981 (1981-05-27) 
page 3; figure 1 


./__ 


1,3 


j y| Further documents are listed in the continuation of box C. 


|)( | Patent family members are listed In annex. 


9 Special categories of died documents : 

'A* document defining the genera) state of the art which is not 

considered to be of particular relevance 
•E* earHer document but published on or after the international 

filing date 

"L* document which may throw doubts on priority ctalm(s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specs led) 

'0' document referring to an oral disclosure, use, exhibition or 
other means 

■P* document published prior to the international filing date but 
later than the priority date claimed 


T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

•X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document Is taken alone 

■Y" document of particular relevance; the claimed invention 
cannot be considered to Involve an Inventive step when the 
document fs combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

'&' document member of the same patent family 


Date of the actual completion of the international search 


Date of mailing of the International se* 


irch report 


7 November 2003 


14/11/2003 




Name and mailing address of the ISA 

European Patent Office, p.R 5818 Patentlaan 2 
NL-2280HVRijswiik 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-5016 


Authorized officer 

Van Gheel, J, 



Fonn PCT/1SA/210 (second sheet) (July 1992) 



/ 



INTERNATIONAL SEARCH REPORT 



Intern il Application No 

PCT/IB 03/03714 



C(Continuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° CBatfon of document, with indication .where appropriate, of the relevant passages 



Relevant to claim No. 



US 3 248 813 A (QUICK CARL F) 

3 May 1966 (1966-05-03) 

column 8, line 19 - line 29; figures 

US 5 642 579 A (NETTEN ADRIAAN ET AL) 

1 July 1997 (1997-07-01) 

column 7, line 12 -column 8, line 10; 
figures 

DE 42 14 564 C (ROWENTA) 

2 September 1993 (1993-09-02) 
column 2, line 8 - line 66; figure 1 

DE 196 14 511 C (ROWENTA WERKE GMBH) 

23 January 1997 (1997-01-23) 

column 2, line 8 - line 66; figure 1 



2-4 



Fomi PCT/lSA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Inten il Application No 

PCT/IB 03/03714 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 



US 1580293 



13-04-1926 NONE 



EP 1147729 


A 


24-10-2001 


EP 


1147729 Al 


24-10-2001 








US 


2001032599 Al 


25-10-2001 


DE 3512370 


A 


16-10-1986 


DE 


3512370 Al 


16-10-1986 


DE 2946447 


A 


27-05-1981 


DE 


2946447 Al 


27-05-1981 



US 3248813 A 03-05-1966 NONE 



US 5642579 A 01-07-1997 BR 9603892 A 07-10-1997 

CN 1148420 A ,B 23-04-1997 

DE 69608174 Dl 15-06-2000 

DE 69608174 T2 14-12-2000 

EP 0753091 Al 15-01-1997 

W0 9623098 Al 01-08-1996 

JP 9510904 T 04-11-1997 



DE 4214564 C 02-09-1993 



DE 


4214564 CI 


02-09-1993 


CH 


687392 A5 


29-11-1996 


FR 


2690932 Al 


12-11-1993 


GB 


2266729 A ,B 


10-11-1993 


HK 


96196 A 


14-06-1996 


IT 


1264372 Bl 


23-09-1996 


JP 


2032128 C 


19-03-1996 


JP 


6071099 A 


15-03-1994 


JP 


7061399 B 


05-07-1995 


NL 


9300781 A ,B, 


01-12-1993 


US 


5341585 A 


30-08-1994 



DE 19614511 C 23-01-1997 DE 19614511 CI 23-01-1997 

FR 2747403 Al 17-10-1997 
IT MI970805 Al 13-10-1997 



Foim FCT/tSA/21 0 (patent family annex) (July 1 992) 



